This study employs the ARDL cointegration approach in order to examine the impact of financial liberalization on the relationships between the exchange rate and share market performance in China.We discovered that cointegration has existed between the Shanghai A Share Index and the exchange rate of the renminbi against the US dollar and Hong Kong dollar since 2005, when the Chinese exchange rate regime became a flexible, managed, floating system.We found that both the exchange rate and the money supply influenced stock price, with a positive correlation. We further show that the money supply increase was largely caused by a huge 'hot money' inflow from other countries in recent years. After local currency appreciation, hot money, followed by the money supply increase, pushed the market into a high level, based on expectations regarding the local currency's further appreciation. 
Introduction
Over recent years an increasingly close relationship has emerged between national stock markets and their respective exchange rates as a result of the rising flows of capital between international financial markets. The analysis of the interactions between stock prices and exchange rates is particularly interesting and important from the perspective of emerging marks such as China (one of the largest), for several reasons. Two main theories (or approaches) explain the relationship between share price and exchange rate: 1) the goods market theory (also called either the "flow-oriented model" or the "traditional approach") and 2) the portfolio balance theory (also called the "stock-oriented model"). The goods market theory predicts that the appreciation of a local currency should hurt its exporters; and therefore, the shares of such companies would become less desirable and affect the share market in an export-orientated country. This presumes that causality runs from the exchange rate to the share market in a negative correlation. Conversely, the portfolio balance theory asserts that causality runs from the share market to the exchange rate. However, existing empirical studies report mixed and contrasting findings. If the goods market theory/model prevails, we would expect the recent appreciation of the Chinese yuan to have caused its share market index to fall, assuming China is an export-orientated country. According to the portfolio approach perspective, since the Chinese exchange rate has been under a managed float system (instead of a flexible system) since 2005, we would expect that stock prices would not affect the exchange rate as much as they would in a flexible exchange rate regime.
Several explanations exist to explain why such a study on China is important. The Chinese case is unique. First, the recent opening of the Chinese stock markets to foreign investors and the liberalization of its currency provides an opportunity to examine the impact of financial liberalization on the relationship between the foreign exchange rate and stock prices. Observations from the four-to-five years after the new foreign exchange regime provide enough data to examine the effects of the local currency on stock prices. Second, no other research exists which examines the impact of appreciation of local currency on stock prices. This study is the first to examine the impact of currency appreciation on stock prices using Chinese dataset. Third, since the opening up of Chinese stock markets, foreign investment in local Chinese markets has rapidly increased over the last few years, thus our results should be of interest to foreign portfolio investors concerned with their currency exposure in China.
Last, apart from the problems presented by their inconsistent results, the extant empirical studies are also riddled with methodological weaknesses (such as omitted variables bias and possible spurious regression results), because they do not ascertain cointegration among the set of variables analyzed. The present research applies the ARDL approach to cointegration and error correction models (ECM) to determine whether any evidence of causality exists between the exchange rate and stock prices in the long and short run.
2 In the application of ARDL cointegration, we examine the impact of financial liberalization on the relationships between four main Chinese bilateral exchange rates and their share market performance. We discovered that a long-term equilibrium relationship (measured by cointegration) emerged between the exchange rate of the renminbi (RMB) against the US dollar, as well as the exchange rate against the Hong Kong dollar and the Shanghai A Share Index since the financial liberalization in 2005. We found that the exchange rate actually influences stock prices -and shows a positive correlation, as suggested by the goods market theory for an import-oriented economy. We also found that the money supply strongly positively influences stock prices. This paper establishes that the money supply increase is directly related to the recent external short-term capital inflow (hot money), which in turn is the consequence of the simultaneous appreciation of the RMB. Our research supports the argument that the appreciation of RMB causes the increase in hot money inflow, which then affects the money supply, which in turn affects the stock price.
2 The ARDL bounds testing approach has the advantage that the critical values produced by Pesaran et al. (2001) allow for the inclusion of a mix of I(0) and I(1) variables in the cointegrating relationship.
Although the Johansen ML approach can also be used with a mixture of I(0) and I(1) variables, Rahbek and Mosconi (1999) suggest that including I(0) series in a VECM can produce nuisance parameters in the asymptotic distribution of the trace for the cointegration rank. See Wickens (1996) for further concerns over the Johansen ML procedure, and Tawadros (2001) for a discussion of the difficulties in interpreting the results from this technique for the monetary model.
The rest of this paper is organized as follows. The next section presents a brief literature review and the main findings in developed and emerging markets. Section 3 presents the data and methodology employed. Section 4 shows the empirical evidence for the interdependencies between stock prices and exchange rates in China. Section 5 concludes the paper.
Literature Review
The goods market approach assumes that the exchange rate is determined largely by a country's current account or trade balance performance. This approach posits that changes in exchange rates affect international competitiveness and trade balance, thereby influencing real economic variables such as real income and output (Dornbusch and Fisher, 1980) . Stock prices, usually defined as the present value of the future cash flow of companies, should adjust to economic perspectives.
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Depending on these and other factors, an appreciation (depreciation) of the home currency may cause a net increase (net decrease) in the share market index. For example, currency appreciation is expected to stimulate the share market of an importdominated country (a positive effect) and depress that of an export-dominated economy (a negative effect) (Obben et al., 2007) .
In the empirical research, most studies focus on the relationship using only two variables, such as the foreign exchange rate and stock prices; while a few studies explore the effect of multiple real economic variables on stock market returns.
Applying a multivariate arbitrage-pricing model (APM), Fama and French (1993) and Carhart (1997) 4 explored three or four risk factors which affect stock prices with cross-sectional firm-level data. Other studies more relevant to the present one examine the effect of multiple macroeconomic variables (including the foreign exchange rate) on stock market returns using market-level data such as stock index data. Chen, Roll, and Ross (1986) investigated the effect of macroeconomic factors (industrial production, the money supply, inflation, the exchange rate, and long-and short-term interest rates) on the stock market returns in the US using an APM model.
They found that these variables fundamentally influence either the future cash flow or the risk-adjusted discount rate in a standard stock price valuation model, in which the stock price is broadly interpreted as the present value of the expected future cash flow (Wongbangpo and Sharma, 2002) .
Alternatively, the portfolio approach suggests that changes in stock prices may influence movements in exchange rates via portfolio adjustments (inflows/outflows of foreign capital). Under this model, if a persistent upward trend in stock prices occurs, inflow of foreign capital rise. However, a decrease in stock prices would induce a reduction in domestic investor wealth, leading to a fall in demand for money and lower interest rates, causing capital outflows that would result in currency depreciation. Therefore, under the portfolio balance approach, stock prices would influence exchange rates with a negative correlation.
(three factors in Fama and French, 1993 , plus a one-year return momentum factor), Carhart (1997) found that these common factors in stock returns and investment expenses almost completely explain persistence in equity mutual funds' mean and risk-adjusted returns.
The relationship between stock prices and the exchange rate has been empirically analyzed over the past three decades. The results are somewhat mixed as to the significance and direction of influences between stock prices and exchange rates.
Bahmani-Oskooee and Sohrabian (1992) found that in the short run, a causal relationship exists between US stock prices and the effective exchange rate of the US dollar. Ajayi and Mougoue (1996) found conflicting short-run and long-run causalities for advanced countries. Amihud (1994) and Bartov and Bohnar (1994) found that lagged -but not contemporaneous -changes in US dollar exchange rates explain firms' current stock returns. Nieh and Lee (2001) found a short-run significant relationship of only one day in certain G7 countries; for example, currency depreciation often dragged down stock returns in the German financial market, but it stimulated the Canadian and UK markets on the following day. However, an increase in stock prices often caused currency depreciation the next day in Italy and Japan. Focussing on emerging markets, Abdalla and Murinde (1997) found unidirectional causalities from exchange rates to stock prices in Korea, Pakistan, and India; but that stock prices
Granger-cause exchange rates in the Philippines. Wu (2000) found that when the Singapore currency appreciated against the US dollar and Malaysian ringgit, and depreciated against the Japanese yen and Indonesian rupiah, this led to a long-run increase in stock prices in the 1990s; however, they found mixed results for the goods market approach. Mishra (2004) found evidence for a unidirectional causality between exchange rate returns and interest rates, and between exchange rate returns and the demand for money. Wickremasinghe (2006) found one unidirectional relationship from stock prices to the US dollar exchange rate in Sri Lanka, which supported the portfolio approach.
From an examination of the studies on the impact of the Asian financial crisis, Granger et al. (2000) report that the data from South Korea shows that exchange rates lead stock prices with a positive correlation. However, the data from the Philippines was consistent with the portfolio approach that stock prices led exchange rates with a negative correlation. Data from Hong Kong, Malaysia, Singapore, Thailand, and
Taiwan indicated strong feedback relationships. Yong and Isa (2000) found that the depreciation of the Malaysian ringgit negatively affected stock market prices and resulted in a sharp fall in stock prices after the Asian crisis, indicating that the exchange rate had a positive effect on the local stock price. However, this result was inconsistent with results for the period prior to the currency crisis. By using daily stock data for Thailand and the four Asian Tigers, Fang (2002) found that currency depreciation adversely affected stock returns and/or increased market volatility over the period of the Asian crisis during 1997-1999. In short, during the financial crisis, the exchange rate had a positive effect on local stock prices in these affected Asian markets, which is inconsistent with what the goods market approach predicts.
By examining the impact of stock market liberalization on the foreign exchange rate and stock markets, Phylaktis and Ravazzollo (2005) found that stock and foreign exchange markets are positively related, and that the US stock market acts as a conduit for these links. Tabak (2006) found that a linear Granger causality exists between stock prices and exchange rates, with a negative correlation in Brazil after its abandonment of the crawling peg exchange rate regime in 1999, and this supports the portfolio approach. Murinde and Poshakwale (2004) found that for the pre-euro period, stock prices unidirectionally Granger-caused exchange rates to shift only in Hungary, while bidirectional causality relations existed in Poland and the Czech Republic. After the adoption of the euro, exchange rates unidirectionally Granger-caused stock prices to shift in all these countries. Horobet and Ilie (2007) also found a lack of causality before 2004, when the exchange rate was controlled by the Romanian National Bank; while finding that several causality relationships existed after 2004 following the adoption of a more flexible exchange rate. The Granger test results from Horobet and Ilie (2007) indicate that exchange rates are the leading variables for stock prices, and that the stock market adjusts quite dramatically to changes in exchange rates after one month.
Recent empirical studies into the effect of multiple macroeconomic factors on stock prices provide a more robust technique for further examination on the relationship between stock prices and the foreign exchange rate. Numerous studies, including Chen et al. (1986) and Mukherjee and Naka (1995) , modeled this relationship in developed countries such as the US and Japan. In their studies, the signs of the longrun elasticities of macroeconomic variables are generally consistent with their a priori hypotheses. For example, Mukherjee and Naka (1995) found that the relationship between the Tokyo Stock Exchange (TSE) and the exchange rate was negative (that is, the TSE increases as the Japanese yen depreciates against the US dollar). This result is consistent with the goods market theory. However, the economic effect of stock markets on emerging markets is less clear.
Researchers have attempted to determine how and whether these emerging markets respond to changes in their fundamental economic variables, including the foreign exchange rate, compared with well-developed markets. Kwon and Shin (1999) explored the relationship between the Korean stock market and basic economic factors using a cointegration and causality analysis. They found a positive relationship between stock prices and the value of a currency, which is inconsistent with goods market theory. While these results contrast to those found for the US and Japan, their results demonstrate that inflation-and interest rate-related variables are not significant factors for the Korean stock market. Kwon and Shin (1999) also found that the Korean market is more sensitive to foreign exchange rates, the trade balance, the money supply, and the production index.
Based on a study on the ASEAN-5 countries (Indonesia, Malaysia, the Philippines, Singapore, and Thailand), Wongbangpo and Sharma (2002) found that in the long run, the exchange rate variable was negatively related to stock prices in Indonesia, Malaysia and Philippines, but positively related in Singapore and Thailand. They argue that the competition in the world exporting market explains the negative stock price-exchange rate relationship, which is consistent with the goods market theory; yet the positive relationship could be justified via an asset view of the exchange rate.
Using only two variable cointegration analyses between stock prices and the foreign exchange rate, they also found that a long-run relationship existed only in the Philippines, which, they argue, was facilitated by the adopted independent floating exchange rate policy there. Moreover, they found that all five national stock indices were positively related to growth in output, and negatively to the aggregate price level, which is consistent with the finding in developed countries. However, the relationship between the stock price index and interest rates were also found to be positive for Indonesia and Malaysia.
In summary, no theoretical consensus exists on either the existence of a relationship between stock prices and the exchange rate or its direction. The goods market approach indicates that currency appreciation is expected to show a positive correlation between the exchange rate and stock prices in an import-dominated economy; while a negative correlation is expected for an export-dominated economy.
Because the definitions of export-or import-dominated countries have been ambiguous for some time, the net effect of the aggregation (stock index) cannot be determined, and therefore the sign is arbitrary. Consequently, the empirical results based on these models are mixed, and contradict each other.
Some results in the extant research found that exchange rates Granger-cause stock prices for some export-dominated East Asian countries with a positive correlation, which is the opposite to what was expected from the goods market approach.
Theoretical economists and empirical researchers are far from reaching a consensus regarding the interaction between stock market and foreign exchange markets, and therefore it is advisable that future researchers carry out further tests and analyses of this issue.
Apart from the theoretical gap in the goods market approach, the mixed and contrasting empirical results might also be attributed to the inappropriate statistical methods applied in previous studies. First, most prior research used only two variables (stock prices and the foreign exchange rate), and the regression model based on these two variables may have suffered from the "omitted variable" problem, because other variables should be included in the model. 5 After our review of the literature on the effect of multiple macroeconomic variables on stock market return, we decided to include these relevant macroeconomic variables, such as money supply (M1), the CPI, and the industrial production index (IPI), in our regression models for robust tests.
Second, most prior research only applied the DF test for the unit root, which is not robust for structural breaks. The only exception is the work of Granger et al. (2000) , which used the Zivot and Andrews (1992) (Z-A) test for the unit root. As argued by Granger et al. (2000) , the null hypothesis of a unit root in exchange rates cannot be rejected using the DF test, and is more easily rejected by using more robust tests (such as the Z-A test) for some markets. The prevalence of the lack of a unit root may be because these currencies were pegged to the US dollar before they were floated. This issue is particularly important when considering countries which were transferred from the peg system to a more floating system.
The proposed methodology for cointegration in the present research is the ARDL approach (Pesaran and Shin, 1995; Pesaran et al., 2001) . More recent studies indicate that the ARDL approach to cointegration is preferable to other conventional cointegration approaches, such as that of Engle and Granger (1987) and Johansen (1991; 1995) . One reason for preferring ARDL is that it is applicable irrespective of whether the underlying regressors are purely I(0), purely I(0), or mutually cointegrated. The statistic underlying this procedure is the familiar Wald (or Fstatistic) in a generalized Dickey-Fuller type regression, which is used to test the significance of lagged levels of the variables under consideration in a conditional unrestricted equilibrium error correction model (ECM) (Pesaran et al., 2001, pp. 289-290) . Another reason for using the ARDL approach is that it is more robust and performs better for small sample sizes (such as in this study) compared to other cointegration techniques.
Methodology and Dataset

Unit Root Test
The conventional ADF and PP unit root tests are biased towards the non-rejection of the unit root null hypothesis in the presence of structural breaks. These tests lack power in the presence of structural breaks in series, and they may fail to show whether a series is first difference stationary (Wilson et al., 2003, p. 445 
) )
The k extra regressors in the preceding regressions are added to eliminate possible nuisance-parameter dependencies in the limit distributions of the test statistics caused by temporal dependence in the disturbances.
ARDL Approach
The ARDL approach involves estimating the conditional error correction version of the ARDL model for variables under estimation. The augmented ARDL ( 1 2 , , ,..., k p) is given by the following equation (Pesaran and Pesaran, 1997; Pesaran and Shin, 2001) : The ARDL approach involves two steps for estimating the long-run relationship (Pesaran et al., 2001) . The first step is to investigate the existence of a long-run relationship among all variables in the equation under estimation. The ARDL method
estimates ( 1) k p + number of regressions in order to obtain the optimal lag length for each variable, where p is the maximum number of lags to be used and k is the number of variables in the equation. The second step is to estimate the long-run relationship and short-run bidirectional causality between running actors. We ran the second step only if we found a long-run relationship in the first step (Narayan et al., 2005) . This study uses a more general formula of the ECM with an unrestricted intercept and unrestricted trends (Pesaran et al., 2001 ): Where SHA is the Shanghai stock index, REER is the real exchange rate of the RMB against the other currency, M1 is the money supply, CPI is the consumer price index, and IPI is the industrial production index. We also replaced the money supply (M1) with the hot money proxy (HM) to run the regression. We did not include interest rate-related variables due to their unavailability. The exclusion of these interest raterelated variables should not cause any substantial impact on our results for two reasons. First, previous research on other emerging markets such as Korea (Kwon and Shin, 1999) indicates that these variables are not significant factors for these markets.
Second, interest rates in China are regulated and not based on market supply and demand; therefore, it is logical to argue that the interest rates should not be significant factors for both stock prices and the foreign exchange rate in China. We repeatedly estimated the above ADRL model using each real exchange rate, that is, one of RMB against the US dollar (USD), one against the HK dollar (HKD), one against the Japanese yen (yen), and one against the euro dollar (euro). 
Where ∆ is the difference operator, ECT represents the error-correction term derived from the long-run cointegrating relationship via the ARDL model, C(i = 1, 2) is constant and η (i = 1, 2) are serially uncorrelated random disturbance terms with a mean of zero.
Through the ECT, the VECM provides new directions for Granger causality to appear. Long-run causality can be revealed through the significance of the lagged 
Empirical Results
Main Results
Both the augmented Dickey-Fuller (ADF) tests and Zivot-Andrew tests were carried out on time series in levels and differenced forms. ADF statistics exhibit nonstationary log Shanghai stock index at a significance level of five percent (see Table   1 ). Table 1 shows that all return (log difference) series are stationary for all periodswhether or not a trend is included in the testing equation. By using traditional tests, Perron (1989) demonstrates that in the presence of a structural break in the time series, many perceived non-stationary series are in fact stationary . Further work by Zivot and Andrew (1992) elaborates and overthrows the presumed exogenous break point, and develops a unit-root test with an endogenous structural break, which we regard as a more suitable test for the order of integration of series (Nieh and Yau, 2004 Table 1 here > The ARDL model requires a prior knowledge or estimation of the orders of the extended ARDL. The order of the distributed lag on the dependent variable and the regressors is selected using the Schwartz Bayesian criterion (SBC). Depending on Monte Carlo evidence, Pesaran and Smith (1998) found that the SBC is preferable to the AIC. The maximum lag is set to 12 for our monthly data. The results of the Fstatistics for testing the joint level significance of the lagged level are reported in Table 2. < Table 2 here > For the period prior to the financial market liberalization in 2005, the result indicates that calculated F-statistics are smaller than the lower critical value, even at a 10 percent significant level, suggesting that no cointegration relationship exists between these major foreign exchange rates and the Shanghai A Share Index. However, for the period after financial market liberalization, the null hypothesis of no cointegration cannot be accepted. Where the Shanghai stock index is a dependent variable, the result indicates that the calculated F-statistics are greater than the upper critical value at the five percent significance level (for the foreign exchange rate of the RMB against the HKD and USD), and at a 10 percent significance level (for the foreign exchange of RMB against the yen and euro respectively). These results are also supported by robust tests when we control for major macroeconomic variables, including the money supply (M1), the CPI, and the industrial production index (IPI).
We dropped out both the hot money proxy (HM) and IPI variables from the equation; otherwise, the F statistics would have been below the lower critical value. This result suggests that both the variables ln(USD) and ln(HKD) can be treated as the "long-run forcing" variable for the explanation of ln(SHA) in the period after financial liberalization, even if we control for the other major macroeconomic variables. Our results indicate that the cointegration between the foreign exchange rate and stock prices emerged since 2005, which is in agreement with some prior studies on countries which experienced foreign exchange market liberalization (Murinde and Poshakwale, 2004; Horobet and Ilie, 2007) . Table 3 reports the long-run coefficient estimates. All the regression equations are based on the ARDL model selected by the SBC. Table 3 shows that the long-run coefficients for the regressor, namely, that ln(USD), ln(HKD), CPI, and ln(M1) are all positive and highly significant at one percent levels in regression equations with ln(USD) and ln(HKD) as one of the regressors respectively; while the regressor ln(yen) and ln(euro) are both negative and insignificant in the regression equation with ln(yen) and ln(euro) as one of their regressors respectively. This result suggests that a long-run relationship exists between ln(SHA) and ln(USD), and between ln(SHA) and ln(HKD) after the financial liberalization in China; however, no cointegration relationship emerged between ln(SHA) and ln(yen), and between ln(SHA) and ln(euro). This result is consistent with intuitive knowledge that both US dollars and HK dollars are the most frequently used currency in China's foreign exchange transactions; therefore, they became the key driving forces for stock prices once they had been integrated with the stock market.
These results also suggest that an increase in the exchange rate of the RMB against the US dollar by one percent will have a significant long-run impact on the Shanghai stock price index by 32 percent. This compares to an increase in the exchange rate of the RMB against the Hong Kong dollar by one percent, which had a significant longrun impact on the stock price index by 38 percent. Thus, our study found a clear and positive effect of the foreign exchange rate on the stock price index.
< Table 3 here > Table 4 presents the estimated error correction model (ECM) of the selected ARDL (1, 4) for regression equations with ln(USD) and ln(HKD) as one of the regressors respectively. The results show that the coefficient of the ECM is negative, as expected, and highly significant at the one percent level for all regression equations.
The ECM represents the speed of adjustment of the dln(SHA) to its long-run equilibrium following a shock. Moreover, the significance of the ECM confirms the existence of a stable long-run relationship, and points to a long-run cointegration relationship between the significant regressor and the dependent variable. The ECMs suggest that following a shock, an adjustment of 9.8 percent and 7.7 percent back to long-run equilibrium is completed after one month in ln(USD) and ln(HKD) regression equations respectively. In addition to their long-run cointegration relationship, this result also suggests that both the money supply and CPI over the previous month had Granger-caused the Shanghai stock index, because we cannot accept the null hypothesis of non-causality running from ln(M1) to ln(SHA) as well as from CPI to ln(SHA).
We also included the results of the short-run diagnostic tests for the ECM model, which indicates that our results are robust. The stability test is further conducted by employing the cumulative sum of recursive residuals (CUSUM) and the cumulative sum of the squares of recursive residuals (SUSUMsq), which are presented in Figures   1-4 . These results further confirm the robustness of our results achieved in the diagnostic tests in Table 4. < Table 4 
Further Discussions
Although we found that cointegration emerged between the foreign exchange rate and stock prices after the financial liberalization in 2005, the positive correlation between these two markets in China is, however, different from the negative effect of the foreign exchange rate on stock prices found in some countries (such as Japan, in Mukherjee and Naka, 1995) .
The evidence of the positive correlation between foreign exchange and stock price was also found in the existing literature., for example, as in most South-East Asian countries during the financial crisis (see Granger et al., 2000; Yong and Isa, 2000; Fang, 2002) , in Singapore and Thailand during the period 1986-1996 (Wongbangpo and Sharma, 2002) and in Korean market (Kwon and Shin, 1999) . Wu (2000) also found a reversal from a positive correlation to a negative correlation in the longer term, in his examination of the impact of currency depreciation on stock prices in Asia. He observes that when the local currency depreciated, foreign funds withdrew from the local share market and pushed the market down, based on the expectation of the local currency's further depreciation. In the longer term, the expectation of a local currency fall will diminish; and while a low foreign exchange pushes the interest rate down, reducing the cost of capital and promoting firms' export activities, this pushes the local market price up. From here, the share price starts to rise, thereby reversing the positive correlation into a negative correlation between the exchange rate and stock prices. Therefore the positive correlation between foreign exchange and stock price we found in this paper is not inconsistent with goods market theory. Second, the exchange rate of the Chinese yuan, built on a large foreign exchange surplus from export-led economic growth, had remained fairly stable before 2005 (at approximately 8.33 to 8.22 yuan per US dollar under the peg system). Since then, its currency has appreciated in value owing to pressure from the US and other western European countries. The appreciation took place gradually, so as to minimize the impact on firms. Such a policy was considered suitable to alleviate the adverse effects on domestic manufacturers, but served as an open invitation to hot money, which flowed into China's financial market. In order to control the induced inflation related to the increase in hot money inflow, the Central Bank of China increased the money supply. Figure 5 shows a phenomenal increase of money supply, which is accompanied by a drastic increase of the hot money (proxy) inflow and outflow we estimated during the same period.
The hot money proxy is calculated as the difference between the change in the foreign currency reserve and utilized FDI and the foreign trade balance. The hot money outflow during recent years should be overestimated, because recently, the value of the foreign assets held by the central bank should be reduced markedly due to the weakening of the US dollar. Therefore, the large negative value of these hot money proxy figures we estimated in recent years may be simply due to the reduction of the value of foreign assets, rather than due to the capital outflow. This may also explain why we cannot find the cointegration between our hot money proxy and the foreign exchange rate, or the hot money proxy and stock prices. Although the actual hot money inflow data in China is never available for public access, the consensus from media coverage from both inside China and from Western countries indicate that hot Our results indicate that money supply has very strong positive influence on the stock market. Therefore, we further argue that the overflow of this hot money inevitably led to an induced huge increase in money supply in China and then resulted in an overheated stock and real estate market, and overvalued prices. In addition, the overflow of the hot money noticeably increased the demand for the Chinese yuan, which in turn exerted pressure on its currency to appreciate. The increased capital inflows strengthened the local currency, hence its stock prices, as is anticipated under a more flexible exchange rate. However, both the liberalization of the foreign exchange market and an opening upward movement of local stock markets became more prone to contagion effects once their integration in the global financial markets intensified. This can be observed from the dramatic fall in Chinese stock markets over the first half of 2008, due to the international stock market correction trigged by the American sub-prime loan crises. This area in particular warrants further research. < Figure 5 here > The efficiency and market integration of asset markets are two basic issues in financial economics that have been examined using cointegration methods for some time. The empirical literature on cointegration and market integration is based on the assumption that if two markets are (economically) integrated and their respective prices are I(1), then these prices must be cointegrated (see also Granger, 1986) . This assumption produces an odd conclusion: that the integrated financial markets cannot be efficient markets. However, Dwyer and Wallace (1992) demonstrate that when the random walk condition is replaced with a no-arbitrage condition, a link between efficiency and cointegration disappears. Lence and Falk (2005) further clarify the relationships among market efficiency, market integration, and statistical cointegration more clearly from theoretical perspectives. They found that four possible combinations exist (concerning market efficiency and integration) to demonstrate that the concept of cointegration is unrelated to market integration or to market efficiency, and that equity prices may be either cointegrated -or not -in all four possible combinations. We found the emergence of cointegration between the foreign exchange rate and stock prices in Chinese markets after 2005 when foreign exchange rates started to rely on more on market supply and demand instead of controlled by a pegged system. Logically, the foreign exchange market has become more efficient since then; therefore, the emergence of the cointegration should not suggest these markets became less efficient than they were before 2005. We also may be not able to argue sufficiently that Chinese foreign and stock markets are now efficient markets, because both markets are cointegrated.
Conclusions
After the Chinese financial market was liberalized (including the opening of the stock markets to foreign investors and the change of the exchange rate system from a currency pegged to the US dollar to a more flexible managed floating system), we found that Chinese stock prices became cointegrated with the foreign exchange rate of the RMB against the US dollar and HK dollar. We found that a one percent change in the exchange rate of the RMB against the US dollar causes a 32 percent change in the Shanghai stock market index in the long run; while a one percent change in the exchange rate of RMB against the Hong Kong dollar results in a 38 percent change in the stock index.
Our results basically support the goods market theory but not the portfolio balance theory. That the portfolio theory was not supported is understandable, due to the Chinese still having a managed floating exchange rate. Therefore, we did not expect that stock prices would affect the exchange rate as much as expected in a floating exchange rate regime. We found that the exchange rates (both the exchange rate of the RMB against the US dollar and Hong Kong dollar) influences stock prices with a positive correlation. We argue that the stock price of the Shanghai A Share index, a value weighted index mainly driven by banks and real estate stocks, is affected positively by the rise of local currency . Therefore, this positive correlation is not inconsistent with the goods market theory.
We also found that the money supply strongly influenced stock price returns in the Chinese market. We further documented that the money supply was largely caused by recent hot money inflow from other countries. After local currency appreciation, hot money flowing from foreign funds into the local markets, followed by local investors' speculations on markets, pushed the market to a high level based on the expectation of the local currency's further appreciation. Notes: "GLS-Dickey-Fuller" refers to the generalized least squares (GLS) demeaned Dickey-Fuller test (Elliott, Rothenberg and Stock, 1996) . The 5% critical value for all these test statistics is −2.86. The number of lags was selected optimally using the Schwarz criterion. The Zivot and Andrews (1992) test assumes that the series undergoes a deterministic shift in both the mean and trend. The timing of the break is endogenous. For our sample size, the 5% critical value of the test is −4.8. ** denotes a significance at a 5% level. The relevant critical value bounds are obtained from Pesaran and Shin (2001) . We use Table CI(v) Case V (with unrestricted intercept and unrestricted trend), where the critical values in the case of two regressors are between 3.182 and 4.126 at the 10% significant level and between 3.793 and 4.833 at the 5% significant level.
The critical values in base of four regressors are between 2.43 and 3.574 at the 10% significant level and between 2.85 and 4.049 at the 5% significant level. * denotes that the F-statistic falls above the 90% upper bound. ** denote that the F-statistic falls above the 95% upper bound. *, ** and *** denote significance at the 10%, 5% and 1% levels respectively. 
